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S ( 5 7) Abstract: A multimedia service of a UMTS (Universal Mobile Telecommunications System) is disclosed. When UTRAN 
provides an MBMS service, it designates time at which each data for MBMS service is transmitted and transmits the corresponding 

Q time information to a terminal group which desires to receive a specific MBMS service. Accordingly, a terminal of the terminal 
group receives the MBMS service data during a section of the corresponding time information and also receives a control signal or 

^* other service than the MBMS service at other time. 
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METHOD FOR SCHEDULING TRANSMISSION OF MB MS DATA IN UMTS 

TECHNICAL FIELD 

5 The present invention relates to a multimedia broadcast/multicast 

service (MBMS) of a UMTS (Universal Mobile Telecommunications System) 
and, more particularly, to a method for scheduling transmission of MBMS 
data. 

10 BACKGROUND ART 

A universal mobile telecommunications system (UMTS) is a third 
generation mobile communication system that has evolved from a standard 
known as Global System for Mobile communications (GSM). This standard is 
a European standard which aims to provide an improved mobile 
15 communication service based on a GSM core network and wideband code 
division multiple access (W-CDMA) technology. 

Figure 1 shows a network structure of a general UMTS. 

As shown in Figure 1 , the UMTS is roughly divided into a terminal, a 
UTRAN and a core network. 
20 The UTRAN includes one or more radio network sub-systems (RNS). 

Each RNS includes an RNC and one or more Node Bs managed by the 
RNCs. 

Node Bs managed by the RNCs, receive information sent by the 
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physical layer of a terminal (e.g., mobile station, user equipment and/or 
subscriber unit) through an uplink, and transmit data to a terminal through a 
downlink. Node Bs, thus, operate as access points of the UTRAN for terminal. 
The RNCs perform functions which include assigning and managing 
5 radio resources, and operate as an access point with respect to the core 
network. 

A primary function of UTRAN is constructing and maintaining a radio 
access bearer (RAB) for a call connection between the terminal and the core 
network. The core network applies quality of service (QoS) requirements of 

10 end-to-end to the RAB, and accordingly, UTRAN can satisfy the QoS 
requirements of the end-to-end by constructing and maintaining the RAB. 

The RAB service is divided into an lu bearer service and a radio 
bearer service of a lower concept. The lu bearer service handles reliable user 
data transmission between boundary nodes of UTRAN and the core network, 

is while the radio bearer service handles reliable user data transmission 
between the terminal and UTRAN. 

In the UMTS, traffic is classified as four QoS classes according to its 
characteristics as follows: conversational class, streaming class, interactive 
class and background class. The conversational class is a type of symmetric 

20 traffic requiring minimum fixed delay, allowing no buffering and offering 
guaranteed bit rate. The streaming class is a type of an asymmetric traffic 
requiring minimum variable delay, allowing buffering and offering guaranteed 
bit rate. The interactive class is a type of an asymmetric traffic requiring 
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moderate variable delay, allowing buffering and offering no guaranteed bit 
rate. The background class is a type of an asymmetric traffic requiring big 
variable delay, allowing buffering and offering no guaranteed bit rate 

Figure 2 illustrates a radio protocol between the terminal and UTRAN 
5 on the basis of the 3GPP wireless access network standards. 

With reference to Figure 2, the radio protocol is vertically formed of a 
physical layer, a data link layer and a network layer, and is horizontally 
divided into a user plane for transmitting data information and a control plane 
for transmitting a control signal. 
10 The user plane is a region to which traffic information of a user such 

as voice or an IP packet is transmitted. The control plane is a region to which 
control information such as an interface of a network or maintenance and 
management of a call is transmitted. 

In Figure 2, protocol layers can be divided into a first layer (L1), a 
15 second layer (L2) and a third layer (L3) based on three lower layers of an 
open system interconnection (OSI) standard model well known in a 
communication system. 

The first layer (PHY) provides an information transfer service to the 
upper layer by using various radio transfer techniques. 
20 The first layer is connected to the MAC layer through a transport 

channel, and data is transferred between the MAC layer and the PHY layer 
through the transport channel. 

The MAC layer provides a re-allocation service of the MAC 
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parameter for allocation and re-allocation of radio resources. 

The MAC layer is connected to the radio link control (RLC) layer 
through a logical channel, and various logical channels are provided 
according to the kind of transmitted information. In general, when information 
5 of the control plane is transmitted, a control channel is used. When 
information of the user plane is transmitted, a traffic channel is used. 

The MAC is classified into an MAC-b sublayer, an MAC-d sublayer 
and an MAC-c/sh sublayer according to types of managed transport channels. 
The MAC-b sublayer manages a BCH (Broadcast Channel) handling 
10 broadcast of system information, while the MAC-c/sh sublayer manages 
common transport channel such as FACH (Forward Access Channel), DSCH 
(Downlink Shared Channel), or the like, common to other terminals. 

In UTRAN, the MAC-c/sh sublayer is positioned at a controlling RNC 
(CRNC) and manages channels shared by every terminal in a cell, so that 
15 one MAC-c/sh sublayer exists in each cell. 

The MAC-d sublayer manages a DCH (Dedicated Channel), a 
dedicated transport channel for a specific terminal. Accordingly, the MAC-d 
sublayer is positioned at a serving RNC (SRNC) managing a corresponding 
terminal, and one MAC-d sublayer exists also at each terminal. 
20 A radio link control (RLC) layer supports a reliable data transmission 

and may perform a function of segmentation and concatenation of an RLC 
service data unit (SDU) coming from a upper layer. The RLC SDL) transferred 
from the upper layer is adjusted in its size according to a throughput capacity 
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at the RLC layer, to which header information is added, and then transferred 
in a form of a PDU (Protocol Data Unit) to the MAC layer. The RLC layer 
includes an RLC buffer for storing the RLC SDU or the RLC PDU coming . 
from the upper layer. 

5 A broadcast/multicast control (BMC) layer performs functions of 

scheduling a cell broadcast message (CB) transferred from the core network 
and broadcasting the CB to UEs positioned in a specific cell(s). At the side of 
UTRAN, the CB message transferred from the upper layer is combined with 
information, such as a message ID, a serial number or a coding scheme, and 

10 transferred in a form of BMC message to the RLC layer and to the MAC layer 
through a CTCH (Common Traffic Channel), a logical channel. In this case, 
the logical channel CTCH is mapped to a FACH (Forward Access Channel), 
a transport channel, and an S-CCPCH (Secondary Common Control Physical 
Channel), a physical channel. 

15 A packet data convergence protocol (PDCP) layer is an upper layer 

of the RLC layer, allowing data to be transmitted effectively on a radio 
interface with a relatively small bandwidth through a network protocol such as 
the IPv4 or the IPv6. For this purpose, the PDCP layer performs a function of 
reducing unnecessary control information, which is called a header 

20 compression, and in this respect, RFC2507 and RFC3095 (robust header 
compression: ROHC), a header compression technique defined by an 
Internet standardization group called an IETF (Internet Engineering Task 
Force), can be used. In these methods, because the only information 
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requisite for the header part of a data is transmitted, control information is 
transmitted, so that an amount of data transmission can be reduced. 

The RRC layer positioned in the lowest portion of the third layer (L3) 
is defined only in the control plane and controls the logical channels, the 

5 transport channels, and the physical channels in relation to the setup, the 
reconfiguration, and the release of the RBs. The RB signifies a service 
provided by the second layer for data transmission between the terminal and 
UTRAN, and setting up the RB means processes of stipulating the 
characteristics of a protocol layer and a channel, which are required for 

io providing a specific service, and setting the respective detailed parameters 
and operation methods. 

A cell broadcast service (CBS) related to the BMC layer will now be 
described. 

A service that a message including a character or a numeric is given 
15 and taken between terminals or between a terminal and a network is called a 
short message service (SMS). The SMS is classified into a cell broadcast 
SMS (SMS-CB) for transmitting the same message to one or more cells and 
a point-to-point SMS (SMS-PP). 

The CBS service, which broadcasts plural CBS messages to every 
20 user of a specific area, corresponds to the SMS-CB. 

CBS messages are broadcast to a geographical area called a 
broadcast area. This area includes one or more cells or is wholly constructed 
as a public land mobile network (PLMN). Each CBS message is broadcast to 
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the geographical area according to a mutual contract between an information 
provider and a PLMN operator. 

The BMC messages used at the BMC protocol includes a CBS 
message for transmitting user information, a scheduling message for allowing 

5 a terminal to easily receive a CBC message, and a CBS41 message for 
transmitting a short message service (SMS) message transmitted from an 
ANSI41 network. Every message is transmitted from UTRAN only to the 
terminal. The terminal performs a discontinuous reception (DRX) function by 
using information of the scheduling message transferred from UTRAN, 

io thereby reducing a battery consumption. 

The scheduling of a BMC message is divided into a first level 
scheduling and a second level scheduling. The first level scheduling 
determines (allocates) a frame for transmitting a data of a common traffic 
channel (CTCH). 

15 Figure 3 illustrates a first level scheduling method. The numbers of 

the first line indicates a system frame number (SFN) value. 

The logical channel CTCH is mapped to the physical channel (S- 
CCPCH) through the transport channel (FACH). The first level scheduling 
previously designates a frame of the physical channel by which data of the 
20 logical channel (CTCH). Data transmitted to the CTCH is transmitted by a 
certain consecutive M number of frames, and the frame group is repeated by 
certain period (N) of frames. 

For example, as shown in Figure 3, data transmitted by the CTCH is 
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always transmitted for two consecutive frame intervals and repeated by the 
period of six frames. A frame group transmitting the CTCH data starts when 
the SFN value is 'K' and is repeated by the period (N). In Figure 3, the frame 
group starts when the SFN value is '2' ad then repeatedly transmitted by the 
5 period of '6'. 

The first level scheduling is performed in the same manner on every 
service of the CBS. That is, as for every service of the CBS, the same cell is 
allocated with the same frame. The first level scheduling is performed at the 
RRC layer and the values N, K and M are included in the system information 
10 and broadcast to the terminal. 

The second level scheduling divides the frame allocated in the first 
level scheduling into a CBS schedule period. The second level scheduling is 
performed at the BMC layer, and the terminal obtains CBS schedule period 
information by receiving a BMC scheduling message. The BMC scheduling 
15 message includes information on a length of the CBS schedule period and a 
start point of the CBS schedule period. 

The length of the CBS schedule indicates a length between a start 
and an end of the CBS schedule period starting after the BMC scheduling 
message. The start point of the CBS schedule period indicates a different 
20 value between a transmission time point of a current BMC scheduling 
message and a start point of a CBS schedule period starting after the BMC 
scheduling message. 

Thus, as the terminal receiving the CBS message receives the BMC 
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scheduling message, it can recognize when the next CBS schedule period 
starts and ends. The terminal can obtain the next CBS schedule period 
information by receiving the BMC scheduling message during the CBS 
schedule period. In this manner, the terminal can recognize when the BMC 

5 message is not transmitted, so that it can perform the discontinuous 
reception (DRX). 

Figure 4 shows a construction of the BMC scheduling message. 
As shown in Figure 4, the BMC scheduling message provides 
information on one or plural BMC messages transmitted during the next CBS 

10 schedule period. A new message bit map parameter indicates each message 
transmitted during the next CBS schedule period is a new message or a 
previously broadcast message. A message explanation parameter indicates 
a type or an ID of each BMC message transmitted during the next CBS 
schedule period. At this time, the message refers to one of a CBS message, 

15 a scheduling message and a CBS41 message. 

The maximum length of the CBS message is generally limited to 
1230 octet, so that the CBS message is not suitable for broadcasting or 
multicasting multimedia data. In addition, because the CBS message is 
broadcast to every terminal existing in a specific cell, a multicast for providing 

20 a service to a specific terminal group is not available wirelessly. 

Therefore, in order to broadcast or multicast the multimedia data to a 
specific terminal group, wirelessly, a new service called a multimedia 
broadcast/multicast service (MBMS) has been proposed. 
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The MBMS will now be described. 

The MBMS is a service for transmitting multimedia data such as 
audio, video or image data to plural terminals by using a uni-directional point- 
to-multipoint bearer service. The MBMS is divided into a broadcast mode and 
5 a multicast mode. That is, the MBMS is divided into an MBMS broadcast 
service and an MBMS multicast service. 

The MBMS broadcast mode is a service for transmitting multimedia 
data to every user in a broadcast area. The broadcast area means a 
broadcast service available area. One or more broadcast areas may exist in 
10 one PLMN, one or more broadcast services can be provided in one 
broadcast area, and one broadcast service can be provided to several 
broadcast areas. 

The MBMS multicast mode is a service for transmitting multimedia 
data only to a specific user group existing in a multicast area. The multicast 
15 area means a multicast service available area. One or more multicast areas 
can exist in one PLMN, one or more multicast services can be provided in 
one multicast area, and one multicast service can be provided to several 
multicast areas. 

In the multicast mode, a user is requested to join a multicast group to 
20 receive a specific multicast service. At this time, the multicast group refers to 
a user group that receives the specific multicast service, and joining refers to • 
a behavior of being admitted to the multicast group intending for receiving the 
specific multicast sen/ice. 
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Two types of logical channels are provided for MBMS data 
transmission: MBMS Control Channel (MCCH) and MBMS Traffic Channel 
(MTCH). The MCCH channel is used to transmit MBMS control information to 
MBMS terminals. The MTCH is used to transmit data of a specific MBMS 

5 service to MBMS terminals. Therefore, if multiple MBMS services are 
available in a cell, multiple MTCH should be configured in the cell. In case of 
the multicast mode, the MTCH is configured only at the MBMS terminals that 
have joined the specific MBMS service. 

The MAC layer adds an MAC header to the received MBMS data and 

10 transfers it to the physical layer of the base station through the common 
transport channel. And then, the MBMS data undergoes coding and 
modulation in the physical layer and transmitted to the terminal through the 
common physical channel. At this time, the common transport channel 
transfers the data by a certain time unit of Transmission Time Interval (TTI), 

15 and the common physical channels mapped to the common transport 
channel are transmitted by the frame unit. 

In order to simultaneously receive several sen/ices transferred 
through plural channels, the most simple method is to receive several 

r 

channels simultaneously, which, however, makes the terminal complicate. 
20 Thus, in order to solve the problem, in the conventional CBS service, 

a scheduling method is adopted in which a time during which a specific 
service is provided is predetermined and informed. This method is useful in 
case of simultaneously receiving the MBMS and a different service or the 
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MBMS and control information. In addition, while the MBMS is not being 
received, the terminal may perform a discontinuous reception (DRX) to 
prevent battery consumption. 

However, in the case of the conventional CBS service, only one 
5 service is provided in one cell so the same scheduling parameter is set in the 
cell. Meanwhile, in the case of the MBMS, various services are to be 
provided in one cell, so a different scheduling method from the scheduling of 
the CBS is required. 

The above references are incorporated by reference herein where 
10 appropriate for appropriate teachings of additional or alternative details, 
features and/or technical background. 

DISCLOSURE OF THE INVENTION 

15 Therefore, an object of the present invention is to provide a 

transmission scheduling method suitable for a wireless access network 
broadcasting and multicasting high speed data with various characteristics. 

Another object of the present invention is to provide a multimedia 
service providing method in which data transmission time is set different for 
20 MBMS services so that a different service or a different channel can be 
received at time when a specific MBMS service data is not transmitted. 

To achieve at least the above objects in whole or in parts, there is 
provided a multimedia service data scheduling method of a wireless 



WO 2004/017540 



PCT/KR2003/001632 



13 

communication system providing a multimedia broadcast/multicast service 
(MBMS) to a terminal group consisting of plural terminals, including: 
designating a radio resource of a wireless channel for transferring specific 
MBMS data; and transferring the designated radio resource information to a 
5 terminal group for every MBMS. 

The multimedia service data scheduling method additionally includes 
a step in which each terminal of a terminal group receives multimedia sen/ice 
data on the basis of the transmitted radio resource information. 

Preferably, the radio channel is a common physical channel. 
10 Preferably, the radio resource is scheduling information indicating a 

time at which MBMS data is to be transmitted. 

Preferably, different radio resources are allocated for different MBMS 

data. 

Preferably, the radio resource is designated when UTRAN sets or 
15 resets a radio bearer (RB) for a specific MBMS. 

Preferably, the radio resource is periodically or non-periodically 
allocated when an RB for a specific MBMS is set. 

Preferably, the terminal receives MBMS data during a time indicated 
by frame allocation information. 
20 Preferably, the terminal receives a control signal during a time other 

than the time indicated by the frame allocation information. 

Preferably, the terminal stops receiving every service data during a 
time other than the time indicated by the frame allocation information. 
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Preferably, the terminal receives other service data than MBMS 
service during a time other than the time indicated by scheduling information. 

Preferably, the radio resource is designated by a radio resource 
control (RRC) layer or by a multimedia layer. 
5 Preferably, when the radio resource is designated by the radio 

resource control (RRC) layer, the radio resource is transmitted in a frame 
form. 

Preferably, the radio resource is transferred to the terminal group 
through a broadcast channel or a control channel. 
10 Preferably, if the radio resource is designated by the multimedia layer, 

the radio resource is added in an MBMS scheduling message to be 
transmitted. 

Preferably, different MBMS scheduling messages are transferred to 
the terminal group through different channels. 
15 Preferably, the channel is a common traffic channel. 

Preferably, the MBMS scheduling message includes a sequence 
number or an identifier and scheduling information of specific MBMS data to 
be broadcast or multicast next. 

Preferably, the MBMS scheduling message can be transferred 
20 periodically several times while the specific MBMS is provided. 

Preferably, the MBMS scheduling message indicates whether 
corresponding MBMS data is first transmitted or has been repeatedly 
transmitted. 
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Preferably, the MBMS scheduling message is transferred several 
times non-periodically while the specific MBMS is provided. 

Preferably, the MBMS scheduling message indicates a length of an 
MBMS schedule term and a length between a start point and an end point of 
5 the MBMS schedule term. 

To achieve at least these advantages in whole or in parts, there is 
further provided a multimedia service providing method of a wireless 
communication system providing a multimedia service to a terminal group 
consisting of plural terminals, including: allocating a frame for a specific 
10 multimedia sen/ice; transferring frame allocation information to a specific 
terminal group; and receiving multimedia service data by each terminal group 
on the basis of the frame allocation information. 

Preferably, the multimedia service is a muttimedia 
broadcast/multicast service (MBMS). 
is Preferably, the frame is a frame of a common physical channel 

through which specific multimedia service data is to be transmitted. 

Preferably, different multimedia service data are allocated to different 

frames. 

Preferably, the frame is allocated when a radio bearer (RB) for a 
20 specific MBMS is set or reset. 

Preferably, the frame is periodically or non-periodically allocated 
when an RB has been set for a specific MBMS. 

Preferably, the frame is allocated by a radio resource control (RRC) 
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layer. 

Preferably, the frame indicates a time at which a specific MBMS data 
is to be transmitted. 

Preferably, the frame allocation information indicates a time interval 
5 for which a specific MBMS data is transmitted and a period that the time 
interval is repeated. 

Preferably, the terminal group receives MBMS data during the time 
indicated by the frame allocation information. 

Preferably, the terminal group receives a control signal at a certain 
10 time other than the time indicated by the frame allocation information. 

Preferably, the terminal group stops receiving every service data for 
a certain time other than the time indicated by the frame allocation 
information. 

Preferably, the frame allocation information is transferred through a 

15 broadcast channel and a control channel. 

To achieve at least these advantages in whole or in parts, there is 
further provided a multimedia service providing method of a wireless 
communication system providing a multimedia sen/ice to a terminal group 
consisting of plural terminals, including: independently performing a data 

20 transmission scheduling for each multimedia service; transferring the 
scheduling information to a specific terminal group; and receiving multimedia 
service data by each terminal of the terminal group on the basis of the 
scheduling information. 
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Preferably, the multimedia service is a multimedia 
broadcast/multicast service (MBMS). 

Preferably, the scheduling is performed when UTRAN sets or resets 
a radio bearer (RB) for a specific multimedia sen/ice. 
5 Preferably, the data transmission scheduling is independently 

performed, and the scheduling information is transferred for every multimedia 
service. 

Preferably, the scheduling information is transferred several times 
periodically or non-periodically while a radio bearer (RB) for a specific 
10 multimedia service is set. 

Preferably, the scheduling information is transferred through different 
common traffic channels. 

Preferably, the scheduling information is time information at which a 
specific data is to be transmitted, 
is Preferably, the scheduling information is transmitted by being added 

in an MBMS scheduling message. 

Preferably, different MBMS services use different MBMS scheduling 
messages. 

Preferably, different MBMS scheduling messages are transferred to 
20 the terminal group through different channels. 

Preferably, the MBMS scheduling message includes a sequence 
number or an identifier and scheduling information of a specific MBMS data 
to be broadcast or multicast next. 
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Preferably, the MBMS scheduling message includes information 
indicating whether the corresponding MBMS data is first transferred or has 
been repeatedly transmitted. 

Preferably, the MBMS scheduling message can be transferred 
5 several times periodically while a specific MBMS is provided. 

Preferably, the MBMS scheduling message can be transferred 
several times non-periodically while a specific MBMS is provided. 

Preferably, the MBMS scheduling message indicates a length of an 
MBMS schedule term and a length between a start point and an end point of 
io the MBMS schedule term. 

Preferably, the scheduling information is generated by a broadcast 
and multicast control layer of UTRAN. 

Preferably, the broadcast and multicast control layer transfers 
scheduling information to a lower layer. 
15 Preferably, the scheduling information is transferred to a broadcast 

and multicast control layer of a specific terminal group. 

Preferably, the broadcast and multicast control layer of the terminal 
transfers the received scheduling information to a lower layer. 

Preferably, the terminal group receives multimedia service data 
20 during a time period indicated by the scheduling information. 

Preferably, the terminal group receives a control signal during other 
time than a time indicated by the scheduling information. 

Preferably, the terminal group receives data of other service than the 
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MBMS during a time other than the time indicated by the scheduling 
information. 

Preferably, the terminal group stops receiving of data of services for 
a time other than the time indicated by the scheduling information. 

5 Additional advantages, objects, and features of the invention will be 

set forth in part in the description which follows and in part will become 
apparent to those having ordinary skill in the art upon examination of the 
following or may be learned from practice of the invention. The objects and 
advantages of the invention may be realized and attained as particularly 

10 pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to the 
15 following drawings in which like reference numerals refer to like elements 
wherein: 

Figure 1 illustrates a network structure of general UMTS system. 
Figure 2 illustrates a structure of a radio access interface protocol 
between a terminal and UTRAN on the basis of 3GPP radio access network 
20 standards; 

Figure 3 illustrates a first level scheduling method; 

Figure 4 shows a construction of the BMC scheduling message; 

Figure 5 shows an MBMS service transmitting scheme in accordance 
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with the present invention; 

Figure 6 shows an example of MBMS scheduling message; 

Figure 7 illustrates a time information setting method for transmitting 
MBMS data through a control layer; 
5 Figure 8 illustrates a process that while a terminal of a terminal group 

which receives specific MBMS data is receiving MBMS data, it receives a 
control signal; 

Figure 9 illustrates a time information setting method for transmitting 
MBMS data through a user layer; and 
10 Figure 10 illustrates a process that while a terminal of a terminal 

group which receives specific MBMS data is receiving MBMS data, it 
receives a different service; 

MODES FOR CARRYING OUT THE PREFERRED EMBODIMENTS 

15 

The present invention is implemented in a mobile communication 
system such as UMTS (Universal Mobile Telecommunications System) 
developed by 3GPP. Without being restricted thereto, the present invention 
can be also applied to a communication system operated in different 
20 standards. 

The present invention proposes a method, in a wireless 
communication system providing multimedia sen/ices to a specific terminal 
group through a common wireless channel, that a radio resource of a 
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common wireless channel for transmitting specific multimedia service data is 
designated and each specific multimedia service is transmitted to a terminal 
group. 

In the present invention, different MBMS services provided at one 

5 cell have different scheduling parameters. The scheduling indicates whether 
corresponding MBMS service data (referred to as 'MBMS data', hereinafter) 
is transmitted or not, and the scheduling parameter includes time information 
indicates time at which a corresponding data is transmitted. Accordingly, 
different MBMS sen/ices can transmit data in different time without 

10 overlapping. That is, only one MBMS service is provided at one time section. 

In the present invention, a wireless network designates a certain time 
at which MBMS service data is to be transmitted for each MBMS service and 
transfers corresponding time information to the terminal group which desired 
to receive a specific MBMS service. 

15 Therefore, terminals belong to the terminal group may receive other 

service or other channel while the specific MBMS data is not transmitted. If 
there is no other MBMS service or other channel while the MBMS data is not 
transmitted, the terminals belonging to the corresponding terminal group turn 
to an idle state to prevent a battery consumption. 

20 In the present invention, if the QoS type of MBMS services is 

categorized as the background class, UTRAN can transmit more than one 
MBMS services through a specific physical channel or a specific transport 
channel. Accordingly, UTRAN should determine whether it schedules 
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transmission of MBMS services on a physical/transport channel or not, based 
on a QoS type of the MBMS services before setting up the MBMS services in 
a cell. If the QoS type of the MBMS services is all the background class, 
UTRAN transmits different MBMS services at different transmission intervals. 
5 The MBMS data transmitting and receiving method of the present 

invention is divided into a method that a transmission interval is designated at 
a control plane and a method that the transmission interval is designated at 
the user plane. The two methods can be independently applied or applied 
together like the level 1 and level 2 scheduling of CBS. In the case that the 
jo two methods are applied together, the method in which the transmission 
interval is designated at the control plane corresponds to the level 1 
scheduling of CBS, while the method in which the transmission interval is 

designated at the user plane corresponds to the level 2 scheduling of CBS. 

v. 

In the case that the control plane designates the transmission interval, 
15 the third layer protocol such as RRC controls transmission/reception of 
MBMS data or allocation of a transmission interval. Meanwhile, in the case 
that the user plane designates the transmission interval, the second layer 
protocols such as PDCP, RLC and MAC controls transmission/reception of 
MBMS data or allocation of a transmission interval. 
20 In general, the MBMS service is divided into a streaming type service 

and a background type service, the present invention proposes a method that, 
in a cell providing plural background type MBMS services, a specific downlink 
MBMS channel dividedly provides plural background type MBMS services at 
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each different time. 

That is, in the present invention, UTRAN discriminates the streaming 
type MBMS service and the background type MBMS service, collects the 
background type MBMS services, time-multiplexes them at a specific MBMS 

5 channel, and downwardly transmits them. At this time, the plural time- 
multiplexed services do not overlap each other at the same time. The specific 
download MBMS channel refers to a transport channel or a physical channel. 

As for the plural sen/ices that are time-multiplexed and transmitted, 
UTRAN control transmission and reception of each service. That is, UTRAN 

10 transfers time information indicating when data of each service is transmitted 
or not to the terminals. 

In the present invention, if the QoS type of MBMS services is 
categorized as the background class, UTRAN can transmit more than one 
MBMS services through a specific physical channel or a specific transport 

15 channel. Accordingly, UTRAN should determine whether it schedules 
transmission of MBMS services on a physical/transport channel or not, based 
on a QoS type of the MBMS services before setting up the MBMS services in 
a cell. If the QoS type of the MBMS services is all the background class, 
UTRAN transmits different MBMS services at different transmission intervals. 

20 Figure 5 shows an MBMS service transmission method in 

accordance with the present invention. Plural background type services 
(MBMS service 1 and MBMS service 2) are transmitted on one channel by 
the time-multiplexing method. In this respect, one channel refers to a 
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transport channel or a physical channel. 

Designating of the transmission interval of the MBMS data through 
the control plane 

5 The radio resource control (RRC) layer of UTRAN first determines a 

certain time at which specific MBMS data is to be transmitted. That is, 
UTRAN RRC determines a frame of a common physical channel for 
transmitting the specific MBMS data. For example, the UTRAN RRC 
determines a time section at which the specific multimedia service data are 

10 consecutively transmitted and a time interval repetition period. The time 
interval indicates the number of frames of a consecutive frame group in 
which the specific multimedia service data is transmitted. The time interval 
repetition period indicates an interval between a start of a certain consecutive 
frame group and a start of the next consecutive frame group. 

is This method is similar to the first level scheduling of the conventional 

CBS service. However, the scheduling of the present invention is different 
from the conventional scheduling in the aspect that different scheduling 
parameters are set for MBMS services provided in one cell. 

Figure 6 shows an example of an MBMS scheduling in accordance 

20 with the present invention. 

With reference to Figure 6, logical channels for transmitting MBMS 
data (MTCH#1, MTCH#2 and MTCH#3) provide different MBMS services of 
the background class. Each logical channel sends user data of each MBMS 
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service. A logical channel for transmitting MBMS control information (MCCH) 
provides scheduling information of different MBMS services. 

Figure 6 shows how the MTCHs are allocated to radio frames or 
transmission time intervals. As shown in Figure 6, UTRAN can allocate datal 
5 of MTCH#1, data2 of MTCH#2 and data3 of MTCH#3 to different radio 
frames or transmission time intervals. UTRAN transmits scheduling 
information including allocation through the MCCH to terminals. Thus, 
terminals can acquire information about when data of one or more MBMS 
services in which they are interested will be transmitted through an MTCH by 
10 receiving the scheduling information through the MCCH. 

A process that the RRC layer of UTRAN determines a certain time at 
which the specific MBMS data is to be transmitted and sets an actual data 
transmission. 

Figure 7 illustrates a time information setting method for transmitting 
15 MBMS data through a control layer. 

As shown in Figure 7, the UTRAN RRC allocates a frame of a 
physical channel for transmitting the specific MBMS data (step S10). That is, 
the UTRAN RRC determines a frame for the specific MBMS service, and 
transfers corresponding frame allocation information to a lower layer (the 
20 physical layer). 

In addition, the UTRAN RRC transfers the frame allocation 
information to an RRC of a terminal group which desired to receive the 
corresponding MBMS sen/ice. In this case, the frame allocation information 



WO 2004/017540 



PCT/KR2003/001632 



26 

can be transferred by using the control plane through a broadcast channel 

(BCCH) or a control channel (CCCH or DCCH). 

The terminal RRC of the terminal group transfers the received frame 

allocation information to physical layers of each terminal (step S12), and then, 
5 physical layers of each terminal store the received frame allocation 

information, whereby setting of transmission time information of the MBMS 

data through the control layer is completed (step S13). 

The time information setting process of Figure 7 is performed when 

UTRAN sets or resets a radio bearer (RB) for a specific MBMS service. 
io In a different embodiment, the time information setting process can 

be dynamically performed while data of the specific MBMS service is being 

transmitted. That is, while the RB for the specific MBMS service is set, the 

wireless system can perform the time information setting process several 

times periodically or non-periodically. 
15 In the present invention, a terminal, which receives data of the 

specific MBMS service, can also receive a signal or data of a different MBMS 

service or a signal or data of a different service besides the MBMS. 

Figure 8 illustrates a process that a terminal of the terminal group 

receives paging information between receiving MBMS data. 
20 The process is on the assumption that a frame for a specific MBMS 

service has been already allocated through the process of Figure 7. 

The physical layer of UTRAN receives MBMS data for the specific 

MBMS service from a upper layer and transfers it (steps S20 and S21). At 
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this time, UTRAN controls the MBMS data to be transmitted only in the 
allocated frame. 

The physical layer of the terminal belonging to the terminal group 
receiving the corresponding MBMS service receives the MBMS data in the 

5 frame corresponding to the previously stored frame allocation information 
and transfers it to the high layer of the user plane (step S22). 

For other frame which does not correspond to the previously stored 
frame allocation information, the terminal group can receive other channel 
than the MTCH channel for the specific MBMS service. UTRAN RRC 

10 transfers a paging signal to an RRC of a terminal belonging to the terminal 
group. At this time, UTRAN transfers the paging signal during a time section 
available for the terminal to receive, that is, at other time than the time 
section allocated for the specific MBMS service (step S23). The paging signal 
is transmitted and received by using the service of the RLC, MAC and the 

15 physical layer positioned at a lower side of the RRC. 

Thereafter, the steps S24 ~ S28 are repeatedly performed for the 
time section allocated for the specific MBMS service and the terminal 
belonging to the terminal group receives the MBMS data. 

The terminal may perform the discontinuous reception (DRX0 or 

20 receive the control signal such as paging or services other than the MBMS, 
such as a short message service (SMS) message, at other time section than 
the time section allocated for the specific MBMS service. 
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Designating of transmission section of MBMS data through control 

plane 

When MBMS data is to be transmitted through the control plane, the 
multimedia broadcast and multicast control layer (referred to as 'multimedia 

5 layer', hereinafter) of UTRAN determines a certain time at which the specific 
MBMS data is to be transmitted. That is, the multimedia layer determines a 
frame of the common physical channel for transmitting the specific MBMS 
data, and constructs an MBMS scheduling message similar to the 
conventional BMS scheduling message. 

io Unlike the conventional art in which only one BMS scheduling 

message is generated in one cell, in the present invention, the MBMS 
scheduling message is generated as many as MBMS services in one cell. 
Namely, different MBMS services provided in one cell use different MBMS 
scheduling messages. 

15 An MBMS scheduling message for a specific MBMS service is 

transmitted to the terminal group through a MTCH. Thus, different MBMS 
scheduling messages for different MBMS services are transmitted to the 
terminal group through different MTCHs. 

One MBMS scheduling message includes a sequence number, an 

20 identifier or transmission time information of a specific MBMS data to be 
broadcast or multicast. A terminal of the terminal group receives the MBMS 
scheduling message and interprets which data is to be received next and 
which frame the data is in. Then, on the basis of the interpreted information, 
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the terminal effectively performs a receiving process therein. 

In order to guarantee a reliability of transmission of the MBMS data, 
UTRAN may repeatedly transmit the same data. In this case, the MBMS 
scheduling message may inform whether the corresponding MBMS data is 

5 first transmitted or has been repeatedly transmitted. While a specific MBMS 
is provided, the MBMS scheduling message can be transmitted several times 
periodically or non-periodically. In this case, information of the transmitted 
MBMS scheduling message may differ at each time. 

In one embodiment, the MBMS scheduling message is constructed 

10 as follows. 

While an RB is set for the specific MBMS service, the MBMS 
scheduling message is transmitted several times by a certain period. A first 
transmitted MBMS scheduling message (M1) transfers transmission 
information of MBMS data until the next MBMS scheduling message (M2) is 
15 transmitted. That is, for a specific MBMS service, M1 transfers transmission 
information of MBMS data between time points when M1 and M2 are 
transferred. 

The terminal group periodically receives the MBMS scheduling 
message and recognizes whether there is data to be received until the next 
20 scheduling message is transmitted. The period of the MBMS scheduling 
message is determined by the wireless system and transferred to the 
terminal group when the MBMS RB is set or reset. 

In another embodiment, the MBMS scheduling message is 
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constructed as follows. 

While the RB is set for the specific MBMS service, the MBMS 
scheduling message is transmitted several times non-periodically. Like the 
BMC scheduling message, the MBMS scheduling message includes a length 
5 of the MBMS schedule term and start point information of the MBMS 
schedule term. The length of the schedule term indicates a length between a 
start and an end of the MBMS schedule term which starts after the MBMS 
scheduling message, and the start point of the MBMS schedule term 
indicates a different between a transmission time point of the BMS 
10 scheduling message and a start time point of the next MBMS schedule term. 

Thus, the terminal receiving the MBMS message can recognize the 
start and the end of the MBMS schedule term to be started later by receiving 
the MBMS scheduling message. The terminal obtains the next MBMS 
schedule term information upon receiving the MBMS scheduling message 
is during the MBMS schedule term. 

In this manner, the multimedia layer of UTRAN determines a certain 
time at which data of the specific MBMS service is to be transmitted, and sets 
transmission an actual data. 

Figure 9 illustrates a time information setting method for transmitting 
20 MBMS data through a user layer. 

As shown in Figure 9, the multimedia layer of UTRAN constructs an 
MBMS scheduling message including time information on when specific data 
is to be transmitted for a specific MBMS (step S30), and transfers it to a 
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multimedia layer of a terminal group which desired to receive the 
corresponding MBMS (step S31). The MBMS scheduling message is 
transferred through the lower layer service of the multimedia layer. 

The multimedia layer of the terminal interprets the received MBMS 

5 scheduling message. The terminal multimedia layer obtains time information 
(scheduling information) on transmission of specific data to be received from 
the scheduling message, and transfers the obtained scheduinge information 
to the terminal RRC (step S32). Then, the terminal RRC transfers the 
scheduling information to the physical layer of the terminal (step S33), and 

10 the terminal physical layer stores the scheduling information (step S34). The 
stored scheduling information is used for reception of specific MBMS data. 

The time information setting process of Figure 9 is generated 
dynamically while the specific MBMS data transmission is performed. That is, 
while the RB for the specific MBMS service is set, the wireless system 

is performs the time information setting process several times periodically or 
non-periodically. 

In the present invention, a terminal which receives data of a specific 
MBMS service can also receive a signal or data of a different MBMS service, 
or a signal or data of other service than the MBMS. 
20 Figure 10 illustrates a process that a terminal of a terminal group 

which receives specific MBMS data receives a different service between 
receiving MBMS data. This process is on the assumption that the process of 
Figure 9 for allocating time information for the specific MBMS has been 
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already performed. 

First, a physical layer of UTRAN receives MBMS data for the specific 
MBMS. from a upper layer (step S40) and then transfers the received MBMS 
data (step S41). At this time, UTRAN controls the MBMS data of the 

5 corresponding service to be transmitted according to a content of the 
scheduling message. 

The physical layer of the terminal belonging to the terminal group 
receiving the corresponding MBMS service receives the MBMS data in a 
frame indicated by the stored scheduling information, and transfers it to a 

10 upper layer (step S42). 

During a frame which does not corresponding to the stored 
scheduling information, the terminal group may receive other channels than 
the MTCH channel for the specific MBMS service. For this purpose, UTRAN 
may transmit a short message service(SMS) message to an RRC of a certain 

15 terminal belonging to the terminal group (step S43). Preferably, UTRAN can 
transmit the SMS message for a time section available for the terminal to 
receive at other time than the time section allocated for the specific MBMS 
service. 

Thereafter, the steps S44 ~ S46 of Figure 10 are repeatedly 
20 performed for the time section allocated for the next specific MBMS service, 
so that the terminal physical layer receives the MBMS data. The terminal 
may perform a discontinuous reception (DRX) or receive a control signal 
such as paging or other services than the MBMS such as the SMS message 
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service. 

As mentioned above, setup of the time information shown in Figure 7 
is performed only when the RB is set or reset for the specific MBMS service. 
After the RB is set or reset, setup of the time information is performed several 
times periodically or non-periodically while the MBMS data is transmitted, as 
shown in Figure 9. The frame allocated in Figure 9 is selectively allocated 
again among the frames allocated in Figure 7. 

Accordingly, the method of Figure 7 is used for a static scheduling, 
while the method of Figure 9 is used for a dynamic scheduling. UTRAN and 
the terminal need to perform the processes of Figures 7 and 9 before data 
transmission. 

After performing the processes of Figures 7 and 9, as shown in 
Figures 8 and 10, the corresponding MBMS data is received for the time 
section allocated for the specific MBMS service, while the control signal or 
other data than the specific MBMS service such as the SMS message is 
received for the non-allocated time section. 

As so far described, the conventional CBS scheduling method was 
devised for receiving a control signal or performing the DRX while receiving 
the CBS service. This method needs to be applied for the MBMS too, but the 
method of setting the same scheduling parameter in one cell like the 
conventional method can not be applied as it is to the MBMS service. 

In the present invention, the data transmission time is set to be 
different for every MBMS sen/ice. Accordingly, terminals belonging to a 
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terminal group can receive other service or other channel at a certain time 
when data of the specific MBMS service is not transmitted. In addition, at the 
time section when the data of the MBMS service is transmitted, if there is no 
other service or channel to be received, terminals belonging to the 

5 corresponding terminal group becomes in an idle state, so that a battery 
consumption of the terminal can be prevented. 

The foregoing embodiments and advantages are merely exemplary 
and are not to be construed as limiting the present invention. The present 
teaching can be readily applied to other types of apparatuses. The 

10 description of the present invention is intended to be illustrative, and not to 
limit the scope of the claims. Many alternatives, modifications, and variations 
will be apparent to those skilled in the art. In the claims, means-plus-function 
clauses are intended to cover the structure described herein as performing 
the recited function and not only structural equivalents but also equivalent 

15 structures. 
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CLAIMS 

1. A multimedia service data scheduling method of a wireless 
communication system providing a multimedia broadcast/multicast service 

5 (MBMS) to a terminal group consisting of plural terminals, comprising: 

designating a radio resource of a wireless channel for transferring 

specific MBMS data; and 

transferring the designated radio resource information to a terminal 

group for every MBMS. 

10 

2. The method of claim 1 further comprising: receiving 
multimedia service data by each terminal of a terminal group on the basis of 
the transmitted radio resource information. 

15 3. The method of claim 1, wherein the radio channel is a 

common physical channel. 

4. The method of claim 1 , wherein the radio resource is time 
information indicating a time at which MBMS data is to be transmitted. 

20 

5. The method of claim 1, wherein different radio resources are 
allocated for each MBMS data, and the radio resource information is frame 
allocation information. 
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6. The method of claim 1, wherein the radio resource is 
designated when UTRAN sets or resets a radio bearer (RB) for a specific 
MBMS. 

5 

7. The method of claim 5, wherein the radio resource is 
periodically or non-periodically allocated when an RB for a specific MBMS is 
set. 

io 8. The method of claim 2, wherein the terminal receives MBMS 

data for a time indicated by radio resource information. 

9. The method of claim 2, wherein the terminal receives a 
control signal or stops receiving of data of every service for a time other than 
15 the time indicated by the radio resource information. 



10. The method of claim 2, wherein the terminal receives other 
service data than MBMS service during a time other than the time indicated 
by the radio resource information. 

11. The method of claim 1, wherein the radio resource is 
designated by a radio resource control (RRC) layer or by a multimedia layer. 
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12. The method of claim 11, wherein when the radio resource is 
designated by the radio resource control (RRC) layer, the radio resource is 
transmitted in a frame form. 

5 13. The method of claim 12, wherein the radio resource is 

transferred to the terminal group through a broadcast channel or a control 
channel. 

14. The method of claim 11, wherein if the radio resource is 
designated by the multimedia layer, the radio resource is added in an MBMS 

io scheduling message to be transmitted. 

15. The method of claim 14, wherein different MBMS scheduling 
messages are transferred to the terminal group through different channels. 

15 16. The method of claim 15, wherein the channel is a common 

traffic channel. 

17. The method of claim 13, wherein the MBMS scheduling 
message includes a sequence number or an identifier and scheduling 
20 information of specific MBMS data to be broadcast or multicast next. 



18. The method of claim 17, wherein the MBMS scheduling 
message can be transferred several times periodically while the specific 
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MBMS is provided. 

19. The method of claim 17, wherein the MBMS scheduling 
message indicates whether corresponding MBMS data is first transmitted or 

5 has been repeatedly transmitted. 

20. The method of claim 17, wherein the MBMS scheduling 
message is transferred several times non-periodically while the specific 
MBMS service is provided. 

10 

21. The method of claim 2, wherein the MBMS scheduling 
message indicates a length of an MBMS schedule term and a length 
between a start point and an end point of the MBMS schedule term. 

15 22. A transmission scheduling method in a wireless system for 

multicasting plural multimedia services, wherein data transmission 
scheduling is independently performed for each multimedia service. 

23. A multimedia service providing method of a wireless 
20 communication system providing a multimedia service to a terminal group 
consisting of plural terminals, comprising: 

allocating a frame for a specific multimedia service; 

transferring frame allocation information to a specific terminal group; 
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and 

receiving multimedia service data by each terminal group on the 
basis of the frame allocation information. 

5 24. The method of claim 23, wherein the multimedia service is a 

multimedia broadcast/multicast service (MBMS). 

25. The method of claim 23, wherein the frame is a frame of a 
common physical channel through which specific multimedia service data is 

io to be transmitted. 

26. The method of claim 25, wherein different multimedia service 
data are allocated to different frames. 

27. The method of claim 23, wherein the frame is allocated when 
is a radio bearer (RB) for a specific MBMS is set or reset. 

28. The method of claim 23, wherein the frame is periodically or 
non-periodically allocated when an RB has been set for a specific MBMS. 

20 29. The method of claim 23, wherein the frame is allocated by a 

radio resource control (RRC) layer. 



30. 



The method of claim 23, wherein the frame indicates a time 
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at which a specific MBMS data is to be transmitted. 

31. The method of claim 23, wherein the frame allocation 
information indicates a time interval for which a specific MBMS data is 

5 transmitted and a period that the time interval is repeated. 

32. The method of claim 23, wherein the terminal group receives 
MBMS data for the time indicated by the frame allocation information. 

io 33. The method of claim 23, wherein the terminal group receives 

a control signal at a certain time other than the time indicated by the frame 
allocation information. 

34. The method of claim 23, wherein the terminal group stops 
15 receiving of every service data for a certain time other than the time indicated 

by the frame allocation information. 

35. The method of claim 23, wherein the frame allocation 
information is transferred through a broadcast channel and a control channel. 

20 

36. A multimedia service providing method of a wireless 
communication system providing a multimedia service to a terminal group 
consisting of plural terminals, comprising: 
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independently performing a data transmission scheduling for each 
multimedia service; 

transferring the scheduling information to a specific terminal group; 

and 

5 receiving multimedia service data by each terminal of the terminal 

group on the basis of the scheduling information. 

37. The method of claim 36, wherein the multimedia service is a 
multimedia broadcast/multicast service (MBMS). 

10 

38. The method of claim 36, wherein the scheduling is performed 
when UTRAN sets or resets a radio bearer (RB) for a specific multimedia 
service. 

15 39. The method of claim 36, wherein the data transmission 

scheduling is independently performed, and the scheduling information is 
transferred for every multimedia service. 

40. The method of claim 36, wherein the scheduling information 
20 is transferred several times periodically or non-periodically while a radio 

bearer (RB) for a specific multimedia service is set. 

41. The method of claim 36, wherein the scheduling information 
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is transferred through different common traffic channels. 

42. The method of claim 36, wherein the scheduling information 
is time information at which a specific data is to be transmitted. 

5 

43. The method of claim 36, wherein the scheduling information 
is transmitted by being added in an MBMS scheduling message. 

44. The method of claim 43, wherein different MBMS services 
10 use different MBMS scheduling messages. 

45. The method of claim 44, wherein different MBMS scheduling 
messages are transferred to the terminal group through different channels. 

15 46. The method of claim 43, wherein the MBMS scheduling 

message includes a sequence number or an identifier and scheduling 
information of a specific MBMS data to be broadcast or multicast next. 

47. The method of claim 43, wherein the MBMS scheduling 
20 message includes information indicating whether the corresponding MBMS 

data is first transmitted or has been repeatedly transmitted. 

48. The method of claim 43, wherein the MBMS scheduling 
message can be transferred several times periodically while the specific 
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MBMS is provided. 

49. The method of claim 43, wherein the MBMS scheduling 
message can be transferred several times non-periodically while the specific 

5 MBMS is provided. 

50. The method of claim 49, wherein the MBMS scheduling 
message indicates a length of an MBMS schedule term and a length 
between a start point and an end point of the MBMS schedule term. 

10 

51 . The method of claim 36, wherein the scheduling information 
is generated by a broadcast and multicast control layer of UTRAN. 

52. The method of claim 36, wherein the broadcast and multicast 
15 control layer transfers scheduling information to a lower layer. 

53. The method of claim 36, wherein the scheduling information 
is transferred to a broadcast and multicast control layer of a specific terminal 
group. 

20 

54. The method of claim 53, wherein the broadcast and multicast 
control layer of the terminal transfers the received scheduling information to a 
lower layer. 
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55. The method of claim 36, wherein the terminal group receives 
multimedia service data for a time indicated by the scheduling information. 

5 56. The method of claim 36, wherein the terminal group receives 

a control signal for other time than the time indicated by the scheduling 
information. 

57. The method of claim 36, wherein the terminal group receives 
10 data of other service than the MBMS for a time other than the time indicated 

by the scheduling information. 

58. The method of claim 36, wherein the terminal group stops 
receiving of data of services for a time other than the time indicated by the 

is scheduling information. 
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